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(54) Fixing device for a fan wheel 

(57) A fan having an internal rotor motor with a rapid 
fixing device for a fan wheel, for both centrifugal and 
axial fans, including a casing (12) containing an electric 
motor with an internal rotor (13) connected to at least 
one fan wheel (14, 14') and being enclosed by a protec- 
tion grid (15) wherein a first coupling element (17, 1 7'), 



attached to one end of a motor shaft (1 6) of the electric 
motor (13) and a second coupling element (23, 23') in 
one portion of at least one fan wheel (14. 14'), wherein 
the first and second coupling elements (17, 17'. 23. 23*) 
are complementary to each other and have a polygonal 
type section, and are fixed by means of reciprocal block- 
ing means (26, 27, 29) 
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Description 

[0001] The present invention relates to a fan with an 
internal rotor motor having a rapid fixing device for the 
fan wheel 

[0002] Often a centrifugal or axiat fan is used to con- 
duct large air streams from the inside of closed environ- 
ments towards the outside. This Is performed by means 
of suitable evacuation ducts, sucking in air from envi* 
ronments saturated with greasy vapours, variously 
sized oily particles microdispersed in the air, dust, hu- 
midity and various organic particles composing a highly 
polluting and fouling mixture, and directing them to- 
wards surfaces to create an impact, that then slide to 
deposit subsequent layers of solid particles through 
speed loss or adhesion. Therefore regular and frequent 
cleaning of said conductive ducts and the fan wheels of 
the aspirator/fan that are generally but not exclusively 
centrifugal is very important to maintain the original per- 
formance levels and to eliminate all fire risk provoked 
by increasing quantities of deposited particles, very of- 
ten composed of easily Inflammable greases. 
[0003] Currently, centrifugal fan wheels are fixed to in- 
ternal rotor electric motors that activate the fan motion 
by means of the following main systems: 

• Under pressure, on complex motor shafts and com- 
plex fan wheel seat The drawback of this very sim- 
ple and economical system, is its low reliability level 
over a period of time due to Increased play on gen- 
erally small sized diameters, due to the lack of seat 
undercuts, due to the substantial disassembly prob- 
lems since there are no gripping elements because 
of reduced size, and due to the same difficulty in- 
volved In re-assembly because of the lack of easy 
reference points for end users generally not expert 
in this field 

• Deformable metal inserts applied to the fan wheel 
and corresponding external fixing nut, that, when 
screwed very tightly fixes the fan wheel to the motor 
shaft by means of mechanical friction due to insert 
defomiatlon The drawback caused by this system 
is the impossibility of repeated disassembly and re- 
assembly normally canied out In the case of motor 
replacement, before losing its sealing properties 
due to permanent deformation. Moreover, said sys- 
tem is inaccessible for nomnal users, and it has be 
operated by a man skilled In the art 

• With the insertion of the fan wheel suitably shaped 
around the hole perimeters© that it is inserted into 
a transversal pin crossing the shaft diametrically, 
with the successive blocking of the fan wheel by 
means of a knob screwed on the terminal part of the 
suitably threaded shaft The drawback Involved with 
such a system Is that it cannot be applied to small 
sized shafts, and Is also expensive because beside 
the threading, the system involves extremely pre- 
cise and difficult diametric drilling on a small shaft 



having a hardened surface, and the reference 
points are also difficult to identify Moreover, the sys- 
tem requires the use of an additional knob for un- 
screwing action in the opposite direction to the ro- 
5 tation direction for safety reasons, and therefore it 
is not to be considered an intuitive method 
• Using a seal dowel position ed on the fan wheel and 
screwed towards the shaft until it penetrates there- 
in. The drawback result in the impossibility of inter- 
vention by the user, as well as the considerable 
space necessary for rotating the screwdriver 

[0004] Accordingly, none of the aforementioned sys- 
tems meet simplicity, repeatability and facility require- 
ments needed for disassembly and reassembly of fan 
wheels These operations are necessary to allow fre- 
quent and regular cleaning by both normal end users 
and maintenance technicians, typically employed in 
Scandinavian countries. Said problems result in dirricul- 
ty and long intervention time with subsequent high cost 
for the consumer 

[0005] The general object of the present invention is 
thus to identify an optimal solution to the aforemen- 
tioned problems. 

[0006] In particular, one object of the present inven- 
tion allows easy, rapid, repeatabie, safe disassembly 
and reassembly without provoking wear on one or two 
of the fan wheels, respectively by one or two terminal 
parts of the electric motor shaft, mounted in the fan In 
doing so, it must be remembered that said operations 
must be easily and comfortably carried out by the end 
user, whether man or woman Moreover, it must be re- 
membered that the end user usually does not have spe- 
cific Instruments and does not possess the technical 
background necessary to avoid mistakes during reas- 
sembly in order to ensure correct product function and 
safety 

[0007] These objects according to the present inven- 
tion are achieved realising a fan Including an internal 
rotor motor with a rapid fixing device for the fan wheel 
as described in the appended claim 1 
[0008] Further important and particular characteris- 
tics of the present invention are described in the de- 
pendant claims. 

[0009] The characteristics and advantages of a fan 
with an internal rotor motor Including a rapid fixing de- 
vice for a fan wheel according to the present invention 
will be better appreciated and made clearer in the fol- 
lowing description, provided as a no n limiting example, 
of an embodiment with reference to the appended fig- 
ures in which: 

Figures 1 and 1 a show two perspective views of a 
first end, the one showing the mounted version, and 
the other one showing an exploded version, of a fan 
according to the present invention; 
Figures 2 and 2a show perspective views similar to 
those shown in figure 1 , of the second end of the 
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same fan according to the Invention; 

Figure 3 is a perspective view of an enlarged detail 

for a better understanding; 

Figures 4 and 4a show enlarged cross sections of 

certaln elements In exploded and coupled versions 

[0010] With particular reference to the figures, an ex- 
ample of the embodiment of a fan with internal roior mo- 
tor Including a rapid fixing device of a fan wheel accord- 
ing to the present Invention is identified with reference 
numeral 11. In particular, figures 4 and 4a show a dia- 
gram illustrating the rapid fixing device for a fan wheel 
suitable for fans with internal rotor motors 
[0011] Figures 1, la, 2, and 2a show how fan 11, that 
can be either centrifugal or axial, comprises a casing 1 2 
containing an internal rotor electric motor 13. connected 
to a pair of fan wheels 14. 14\ taking Into consideration 
that said system can also Include only a single fan 
wheel Casing 12 is closed at each end by means of a 
protection grid 15. The motor 13 is mounted with a first 
coupling element 17,17', on each end of its shaft 16, at- 
tached to the motor shaft 16 through reciprocal fixing 
means In the non limiting example, illustrated in figures 
4 and 4a, on the first coupling element 1 7, these recip- 
rocal fixing means include a special sleeve type deform- 
ing metal insert 18 fixed in an axial hole 19 In the first 
coupling element 17 that is housed on the end of shaft 
16 A nut 20, is screwed onto the threaded end of the 
shaft 16, and deforming the insert 18, it blocks the first 
coupling element 1 7 In position Alternatively, this recip- 
rocal fixing means can consist of welding, or blocking 
by means of a dowel, or faceting and a dowel, etc 
[0012] The first coupling element 17,17', presents an 
external portion 21 , 21', having a polygonal type cross 
section and a prismatic fomri 

[001 3] Each fan wheel 1 4, 1 4'. Is designed to extend 
out from a portion of the base 22, a second coupling 
element 23; 23', being included centrally in the fan wheel 
14, 14' The second element 23, 23' Is hollow and has 
a lateral portion with a polygonal type section and a pris- 
matic shape in a manner complementary to that of the 
external portion 21 . 2r. of the first coupling element 1 7. 
17' It should be emphasised that said first coupling el- 
ement 17,17'. attached to motor shaft 16, and said sec- 
ond coupling element 23, 23'. attached to the fan wheel 
14, 14', are coupled together, after which they are fixed 
together by reciprocal blocking means 
[001 4] In the example, the reciprocal blocking means 
comprise on one hand on a cylindrical extension 26, an 
external perimetric throat 26 that is aligned on the other 
hand with the opening 27 In a protruding part 28 of the 
second hollow coupling element 23, 23', so to receive 
an elastic element 29 The elaslte element 29 is com- 
posed of a spring being of an almost circular shape Fig- 
ures 1 , la, 2, and 2a Illustrate the opposite ends of shaft 
16 carrying two fan wheels 14, 14', different from each 
other 

[001 5] In fact, the (an wheels comprise one left wheel 



and one right wheel due to the orientation of the blades 
that must be specular and opposite, both rotating In the 
same direction, and that must not be exchanged with 
one another The fan wheels 14, 14* have a portion of 

5 the base or plate 22 with the second coupling element 
23, 23'. and have a shape based on the different polyg- 
onal forms For example, the configuration of the left 
hand fan wheel is decagonal, while the right hand fan 
wheel Is hexagonal, so that it is physically Impossible to 

^0 exchange their position during reassembly, due to the 
complementary confomiation of the first coupling ele- 
ments 1 7, 1 7\ or the second coupling elements 23, 23* 
Without this measure and exchanging two fan wheels, 
fan performance would be reduced by approximately 

'5 80% of the original level, although U would cause no 
safety risk 

[0016] This type of coupling with polygonal cross sec- 
tion and prismatic shape is very strong and stable due 
to the amplitude of the diameter of the circle surrounding 

so said polygon which is at least 3:10 times the diameter 
of the motor shaft, even If said multiplier Is not binding 
[0017] It should also be noted that as described 
above, fan wheel 14, 14', Is maintained axially In position 
by the circular spring 29 inserted in special openings or 

^5 seats 27 in the protruding part 28, and extending to- 
wards the inside of the second coupling element 23, 23', 
for a distance long enough to be blocked elasticaliy into 
the dedicated circular throat 26 In the cylindrical exten- 
sion 25 in the first coupling element 17, 17V 

30 [0018] It should also be noted that each of the protec- 
tion grids 15 positioned on the two sides of the casing 
12 of fan 1 1 . is attached to the casing itself by means of 
a rotating bayonet, and is maintained in working position 
by a tab 30 protruding radially towards the outside, and 

55 that Is inserted In a seat 31 on the open end of the casing 
12. 

[0019] For safety reasons, said block system can be 
released exclusively by means of a dedicated tool 
[0020] In short, to clean the fan wheels 14, 14*. on a 

^0 fan according to the present Invention, a small screw- 
driver must be inserted under tab 30 raising it to release 
It from the seat 31 , then rotating it in the direction Indi- 
cated by the arrow, and by any written notice (for exam- 
ple OPEN) starting from a first mark 32, (for example 

-fs LOCK) as far as a second mark 33 (for example FREE) 
[0021] At this point, the grid 15 can be removed and 
it is possible to reach the fan wheel 14, 14* that Is re- 
moved by simply pulling it outwards after having gripped 
it with the second prismatic central coupling element 23, 

50 23' 

[0022] Reassembly is performed in the reverse man- 
ner just as simply by pushing and rotating slightly to en- 
sure the automatic alignment of the second coupling el- 
ement 23, 23', of fan wheel 14. 14*. above the first cou- 
S5 pfing element. 17.17*. until the circular spring 29 is en- 
gaged 

[0023] It is thus demonstrated that a fan with an Inter- 
nal rotor motor with rapid fixing device for a fan wheel 
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according to the present invention achieves the afore- 
nnentioned objects 

[0024] A fan with an internal rotor motor with rapid fix- 
ing device for a fan wheel has a particularly simple struc- 
ture without the need for complicated arrangements 
[0025] The fan with an internal rotor motor with rapid 
fixing device for a fan wheel designed according to the 
present Invention can be subject to numerous modifica- 
tions and variants without departing from the scope of 
the invention. 

[0026] IVIoreover, all the materials used, as well as 
their size and components can be of any type according 
to technical needs 



Claims 

1. Fan with an I nternal rotor motor with rapid fixing de- 
vice for a fan wheel, for both centrifugal and axial 
fans, comprising a casing (12), containing an eiec- 
trie motor with internal rotor (13) connected to at 
least one fan wheel (1 4, 14*), and enclosed by a pro- 
tection grid (15) characterised in tliat a first cou- 
pling eloment (17, 17') is foreseen, attached to one 
end of a motor shaft (16) of said electric motor (13), 
and a second coupling element (23, 23') in a portion 
of said at least one fan wheel (14, 14') wherein said 
first and second coupling elements (1 7, 1 7', 23, 23') 
are complementary to each other, have a polygonal 
type cross section, and are attached through recip- 
rocal fixation means ( 26. 27, 29) 



constituted of welding, or blocking by means of a 
dowel, or by means of faceting and a dowel, or by 
a special metal deformation Insert (18) blocked on 
the shaft by means of a nut (20) 

5 

7. Fan according to claim 1 characterised in that it is 
positioned on opposite ends of the said motor shaft 
of an electric motor, and in that It includes two fan 
wheels (14, 14*). 

10 

8. Fan according to claim 7 characterised in that 

each of said two fan wheels (14, 14') has first cou- 
pling element (17) different from the other (17'), in 
the same manner as the second said coupling ele- 
15 ments (23, 23') are different so that it is impossible 
to invert the two fan wheels (14, 14') 

9. Fan according to claim 7 characterised In that the 
slanted blades of a fan wheel (14) are orientated in 

20 specular manner compared to those of the other fan 
wheel (14*) 

1 0. Fan according to claim 1 characterised in that said 
first coupling element (1 7, 1 7') attached to one end 

25 of a motor shaft ( 1 6) has a diameter of the polygonal 
coupling base of at least one said fan wheel that is 
considerably larger than the diameter of the end of 
the shaft, preferably 3 to 1 0 times larger 

30 



2. Fan according to claim 1 characterised In that said 
first and second coupling elements (17,17'. 23. 23') 
have complementary prismatic shapes 3S 

3. Fan according to claims 1 or 2 characterised in 
that said reciprocal blocking means between said 
first and second coupling elements (1 7, 1 7'. 23, 23') 

are composed of an elastic element (29) that is in- 40 
serted In a stable manner in hollow portions (27) 
and throats (26) in one and the other between said 
first and second coupling elements (1 7. 1 7*, 23, 23*) 

4. Fan according to claim 3 characterised in that said "fs 
first coupling element (17, 17') attached to an end 

of a shaft (16) includes a cylindrical extension (25) 
equipped with an external per imetric throat (26) be- 
ing aligned with openings (27) inside said second 
hollow coupling element (23, 23*) so to receive said 50 
elastic element (29) 

5. Fan according to claims 3 or 4 characterised in 
that said elastic element has a circular fomi (29). 

55 

6. Fan according to claim 1 characterised in that said 
first coupling element (1 7. 1 7') Is blocked on the end 
of the shaft (16) through reciprocal fixing means 
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(54) Fixing device for a fan wheel 

(57) A fan having an Internal rotor motor with a rapid 
fixing device for a fan wheel, for both centrifuga! and 
axial fans, including a casing (12) containing an electric 
motor with an internal rotor (13) connected to at least 
one fan wheel (14, 14') and being enclosed by a protec- 
tion grid (15) wherein a first coupling element (17, 17*). 



attached to one end of a motor shaft (1 6) of the electric 
motor (13) and a second coupling element (23. 23') in 
one portion of at least one fan wheel (14, 14'), wherein 
the first and second coupling elements (17, 17', 23, 23') 
are complementary to each other and have a polygonal 
type section, and are fixed by means of reciprocal block- 
ing means (26, 27. 29) 



CO 
< 
GO 

R 

CO 
CO 
CO 

Q. 
UJ 




Printed by Jouvc. 75001 PARIS (FR) 



BNSOOCfD: <EP. 



,133B79eA3_Li^ 



EP 1 338 798 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Apptieatlon Number 

EP 03 07 5478 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document wilh Indication, where appropriate. 
of f devanl passages 



Relevant 
(0 dajm 



CLASSIFICATION OF THE 
APPLICATION (tntCLTl 



US 2 750 103 A (FRANKE HARRY D) 
12 June 1956 (1956-06-12) 
* the whole document * 



EP 0 425 040 A (EURODOMESTICI IND RIUNITE 
;WHIRLP00L INT (NL)) 
2 Hay 1991 (1991-05-02) 

* the whole document * 

DE 73 28 732 U (SIEMENS) 
27 March 1975 (1975-03*27) 

* page 2, line 8 - line 27; figures 1,2 * 

GB 1 128 689 A (YARRA INVEST CORP LTD) 
2 October 1968 (1968-10-02) 

* figure 4 * 

US 5 938 405 A (COLEMAN GENE) 
17 August 1999 (1999-08-17) 

* column 3, line 66 - column 4, line 52; 
figures 8-10 * 

NL 271 213 A ( AKTIEBOLAGET ELECTROLUX) 
27 January 1964 (1964-01-27) 

* the whole document * 

GB 1 133 873 A (SOLARTRON ELECTRONIC 
GROUP) 20 November 1968 (1968-11-20) 

* the whole document * 



The present search repon has bean drawn up tor as claims 



1.2.6.10 
3.5.7.9 



F04D29/26 
F04029/28 
F04029/32 



7.9 



1-3 



TECHNICAL PELOS 
SEARCHES OoLCIT] 



F04D 



Race of %aveh 

THE HAGUE 



Oaift «i eomptoi«n of 010 saarsh 

24 October 2003 



Exommar 

Teerling, J 



CATEGORY OF CfTeO DOCUMEMTS 

n X : paniculany relsvart if laHen alonfi 
M Y : parlicutany ralavart it combined with another 

documsnl ot Uw eamo calG^oiy 
g A : technotogicat background 
S O : niHi-wriiicn cfisctosuifi 
2 P : intennediaid document 



T : thoory or pfincfpto undoflying tlia invenlton 
E : eaiUor paiuni Uocuineitt. tiut publistHKJ imi. or 

alter the nung oats 
L) : document csed m ttie appHcanon 
L : document cited tor other reasons 



& : momticr of the same patent f amil/. oorrespondtng 
document 



2 



BNSOOCIO: <EP i33e7fieA3_t.> 



EP 1 338 798 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 03 07 5478 



This anrvex lists \he patent family membersrelatrng to the patent documents dted In the abcve-mentioned European search report 
Tl>e members are as contained in the European Patent OHice EOP file on 

The European Patent Office is in no way liable for these panicuiars which are merely given for the purpose of information 

24-10-2003 



Patent document 
cffecf In search report 



Publication 
date 



Patent lamtty 
membar(6} 



Publication 
date 



US 


2750103 


A 


12-06-1956 


NONE 






EP 


0425040 


A 


02-05-1991 


IT 


218916 Z2 


10-11-1992 










EP 


0425040 A2 


02-05-1991 


OE 


7328732 


U 


27-03-1975 


NONE 






GB 


1128689 


A 


02-10-1968 


CH 


452097 A 


31-05-1968 










DE 


1628426 Al 


29-04-1971 










OE 


6600542 U 


23-01-1969 










ES 


343092 Al 


16-08-1968 










FR 


1531233 A 


28-06-1968 










HY 


13871 A 


31-12-1971 










NL 


6709787 A 


16-01-1968 


US 


5938405 


A 


17-08-1999 


NONE 






NL 


271213 


A 




NONE 






GB 


1133873 


A 


20-11-1968 


NONE 







s 

s 

O - - . - . — - _ 

& For more details at>out this annex : see Official Journal ol Ihe European Paten I Office. No 12/82 



DOCID: <eP_ 



_1338798A3^L9- 



